ABSTRACT
INTRODUCTION
When electricity markets are opened to competition, the old vertically integrated utilities have to be unbundled at least in some level. There are major differences in how the unbundling of electricity distribution system operators (DSOs) and electricity supply companies is implemented in electricity retail markets. For example, in the Nordic countries, supplier and DSO may send separate invoices to customers in contrast to e.g. United Kingdom, where customers always receive one combined invoice from their supplier. Also, other legislative differences exist between countries.
Retail market model plays an important role in electricity markets, since it can facilitate or complicate market access for new suppliers. In addition, unbundling arrangements have an influence on how customers understand their own opportunity to switch supplier, and the roles of different actors in electricity retail market.
Lately, there has been discussion about whether the retail market models applied in European Union member countries should be harmonized at least in some level. This paper studies the present state of retail market models applied in Europe, and in some other countries that have been active in opening their electricity markets. The impact that the models have on competition is also evaluated. A special focus is on how the division of duties between DSOs and suppliers is seen by customers.
To gain information about retail market models applied in different countries, an internet-based questionnaire concerning the division of duties between DSOs and suppliers was sent to 30 European energy regulatory authorities and to selected energy regulators outside of Europe. The questionnaire was answered by 16 European energy regulators. Responses were also received from Australian states of Victoria and Queensland and from Canadian province of Alberta. Results from Belgium concern only the Region of Wallonia. For better readability, Alberta, Queensland, Victoria and Wallonia are also referred as countries.
MARKET OPENING
In Europe, the full opening of electricity retail markets was required in directive 2003/54/EC of the European Parliament and Council. Deadline for making all customers eligible to choose their electricity supplier was 1 July 2007. Many countries that are not members of the European Union have also been active in opening their electricity retail markets. Fully open electricity retail markets exist e.g. in Norway, Australia, Canada and USA. Table 1 presents the timetable of full retail market opening in the respondent countries of the regulator inquiry. In most countries, customers were not forced to react in any way to the market opening. Some actions, for example concluding network contracts, were required only in four respondent countries. Only in one country, customers were required to choose their supplier.
RETAIL MARKET MODEL PRINCIPLES
Basically, the different ways to divide tasks between electricity suppliers and DSOs can be simplified into the two market models presented in figure 1 . Figure 1 Simplified retail market models. Regulators' opinions concerning the market models are presented in table 2. 
COMPETITION IN ELECTRICITY RETAIL MARKETS
This chapter gives information about customers' switching behavior and number of suppliers. Also, customers' awareness about the roles of electricity suppliers and DSOs is studied. Table 3 shows the share of retail customers that switched supplier in the respondent countries in 2007. Examples of countries that have achieved high switching rates by using different retail market models are Norway and United Kingdom. A special feature of the British energy market is the popularity of dual fuel contracts that combine electricity and gas supply. In 2007, about 90 per cent of energy supplier switches of customers with access to gas grid, resulted in customers buying their electricity and gas from the same supplier [2] .
Customer activity
In some countries, the low customer activity may be due to co-existence of regulated and market-based prices. In six of the European respondent countries, more than 85 per cent of customers buy electricity on regulated prices [3] .
Customer awareness
When regulators were asked whether they think the customers in their country have understood well the separation between electricity supply and distribution, vast majority answered no. The result was the same regardless of the retail market model applied. Some might, however, argue that in the supplier centric model, customers have no need to understand this separation.
Number of suppliers
In many countries, the number of retail suppliers has rather decreased than increased since market opening. This development is mainly due to mergers and acquisitions. Market shares of new suppliers are often small and the biggest competition usually comes from former incumbent suppliers acting outside their own area. For example in UK, where customer activity is high, the market share of suppliers who are not former incumbents is less than 0.3 per cent of domestic electricity supply [2] . In some countries, independent suppliers have had problems with the pricing policies of vertically integrated suppliers and inadequate liquidity of wholesale markets.
MARKET DYNAMICS
Market dynamics are influenced by e.g. regulation concerning price changes and switching processes.
Regulation concerning price changes
Notification time for changing supply price is not regulated in four countries. Other countries apply varying time limits. The most common requirement for notification time is one month Prague, 8-11 June 2009
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in advance, which is applied in eight countries. Also, requirements for notification method vary. In some countries, the regulation does not define any specific method. In about third of the respondent countries, a notification directly to the customer' s invoicing address is required. Other applied notification methods include e.g. notification in a newspaper or on the supplier' s web page.
Switching process
In most countries, customer who wants to switch supplier has to contact only the new supplier, who then contacts the old supplier and the DSO. Only in three countries, customer needs to contact at least two different parties (e.g. the new supplier, and also the old supplier or the DSO).
Price comparison services
Customers' awareness about prices can have an effect on their willingness to switch supplier. Eight regulators collect and publish information about offer prices to end-customers. Price comparison services exist also in other countries, they are provided by e.g. competition authorities. Most often they are available in the internet. This may be a barrier especially for elder people but also to other people who do not use the internet. In some countries, price comparison services can also be reached by telephone.
Problems in the switching process
There have been problems in information exchange required for supplier switching in over half of the respondent countries. In many cases, the problems were technical but in some countries there have also been complaints that DSOs have favored their affiliate suppliers. In three countries, there are no regulated time limits for the switch to take effect. However, delays have emerged also in other countries.
VISIBILITY OF UNBUNDLING
This chapter approaches invoicing and customer service arrangements in electricity retail markets.
Invoicing
In nine of the 19 respondent countries, customers always receive one combined invoice that includes both the fees for electricity supply and network service. In the other countries, customers usually receive one combined invoice if they buy electricity from supplier affiliated to DSO; in other cases supplier and DSO may send separate invoices for these services. The combined invoice is most often sent by supplier but in some countries also DSO can send it. When electricity supply and distribution are charged in one invoice, separation of the costs is mandatory in all but three of the countries.
Although in most countries, there are no legal obstacles for combined invoices after supplier switch, all suppliers and DSOs do not offer this service. Generally, the regulators do not consider the differing invoicing methods as a significant problem. However, in some studies, customers have stated that receiving separate invoices after the switch may reduce their willingness to switch supplier.
Invoices contain also other fees, such as taxes and environmental components. Electricity tax is included in the invoice in all but two of the respondent countries. It is charged by supplier in 11 countries and by DSO in six. A commonly collected environmental fee is a public service obligation fee to support renewable energy. It is charged by supplier in six countries and by DSO also in six countries.
Customer service arrangements
DSOs have many customer service duties even in countries that apply a supplier centric market model. Advice for customers wishing to connect to distribution network is given by DSOs in 16 respondent countries and by suppliers in one country. Customers make a contract on network connection with DSO in 17 countries and with supplier in two countries. Also, faults and disturbances in electricity supply are most often reported to DSOs. This is the case in 15 countries; only in one country, suppliers receive the fault reports.
In some countries, suppliers and DSOs are also responsible for giving end-customers advice on energy efficiency. Suppliers are responsible for this task in seven respondent countries and DSOs in two. In most other countries, the regulation does not assign this task to anyone.
METERING
Metering is an essential task in electricity markets since it is the basis of invoicing and balance settlement. DSOs are responsible for carrying out the metering activity in all but one of the respondent countries. Only in UK, suppliers are responsible for this task. Meter-reading frequency is regulated in 15 countries. The longest allowed time span between meter-readings is three years. The strictest time limit comes into force in 1 July 2009 in Sweden. Since then, all meters have to read monthly. In practice, this requires smart meters. Smart meters may become obligatory also in other countries, since there are plans of making hourly metering obligatory for all or most small customers in seven respondent countries. At the moment, requirements for hourly (or half hourly or ¼ hourly) metering, concern mainly larger customers. The benefits that the smart meters are expected to bring include e.g.
-providing customers with better information about their consumption -invoicing based on actual consumption and thereby invoices that are more understandable -better framework for demand side management -shortening the switching process
DISTRIBUTED GENERATION
In nearly all respondent countries, the DSOs have an obligation to connect distributed generation into their Prague, 8-11 June 2009
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Paper No 0499 network. In eight countries, the generator must find the buyer for the production oneself, since no one has an obligation to buy the electricity. In six countries, DSOs have obligations to buy electricity from distributed generators. A condition for applying the obligation may be that the electricity is generated from renewable sources or high efficiency CHP. In the other respondent countries, buying electricity from distributed generators is mainly responsibility of the transmission system operators. Only in two countries, suppliers have obligationto buy electricity from distributed generators.
CONCLUSIONS
High customer activity has been achieved in countries that apply very different retail market models. Also, customers have had problems understanding the separation between electricity supply and distribution in many countries, regardless of the applied market model.
The interviewed regulators considered the supplier centric market model easier to understand for the customers. However, applying this model does not guarantee that customers understand the separation between electricity supply and distribution. Assuming that supplier centric model would be applied in all countries, problems might emerge in countries where the number of DSOs is high, they are of very different sizes, and there are significant differences in their operating environment. If there are differences in network charges of different DSOs, suppliers will have extra work in explaining the customers why supply prices to same type of customers vary within the country.
Many of the largest entry barriers to new suppliers are caused by factors other than the retail market model. So far, the numbers of new suppliers have not been significant in most countries with open markets, regardless of the applied market model. However, all extra duties to suppliers (e.g. giving the end-customers advice on energy efficiency or carrying out environmental fees) can have an influence on their willingness to enter a new market.
